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BLOW MOLDING DEVICE FOR heating fluids, and optioaaUy the members for guiding the 

PRODUCING THERMOPLASTIC half-molds in order to close the mold, as well as the 

CONTAINERS pressuic-compcnsating means for maintaining the sealed 

closure of the mold during blow molding, are provided 

The present invention relates to improvements made to 5 exclusively in the shell holder, 

devices making it possible to manufacture containers, in % virtue of this arrangement, the part of the half-mold 

particular bottles, made of a thermoplastic by blow molding corresponding to the impression, which may be cconomi- 

or stretch-blow molding of a preheated preform, the said ma<le of * suitable and relatively expensive material, 

device including at least one mold consisting of two half- aod &c of & e naif-mold, which provides rigidity 

molds respectively supported by two mold carriers which 10 an f. mechaQicaI md ma y 1x5 madc of a more 

can move one with respect to the other. ordinary and less expensive material (for example a standard 

It is common practice for the half-molds to be removably * ° y >* » fP™" <** h *<^ition, 

fixed to the respective mold carriers so that the said half- ^7' -r^V**, *?* *?* *? b 3 r 

molds can be replaced or changed should mey^come ^^^^i movements of the 

A a At a ^ ii l ij ucwuic faalf-molds. In addition, and above all, changing the impres- 

damaged and/or worn and, above all, should containers of is sion m order to manu£acture containers of various shapes 

different shapes and/or sizes be manufactur^ without it changbg mc ^ which is of a much lower 

being necessary to replace the entire molding device. weight (for example about 10 kg) compared to the complete 

However, such an arrangement is still far from being to half-mold and which can therefore be handled manually: the 

the complete satisfaction of users. This is because each handling installation (which, however, remains necessary in 

half-moldisheavy(forexampleabout25to30kgforasteel 20 order to handle other components, and in particular the shell 

mold): the fixing means must be able to support this weight holders, of the device) may, however, be simplified and, 

and comprise many nut-and-bolt and/or screw connections; above all, the procedure for replacing the shells is speeded 

furthermore, each half-mold must be handled by several up. This procedure is, furthermore, made even more rapid as 

people and/or by means of a hoist, thereby requiring a there are no longer the fluid fittings to be disconnected, and 

suitable installation above the manufacturing device. Each 25 then reconnected, these remaining permanently connected to 

half-mold is equipped with means for the circulation of one the shell holders. 

or more fluids for the cooling and/or heating of the walls of It is also possible to standardize the shell holders which 

the impression: replacing each half-mold is accompanied by are, from the outset, equipped with a number of fluid pipes 

disconnecting, followed by reconnecting, of the correspond- from among which those useful for a given manufacture 

ing fluid connections, all operations requiring time. 30 with a given impression may be selected. Thus, it is possible 

It is also necessary to add an economic consideration to create independent circuits making it possible to produce, 

regarding the actual construction of each half-mold The in each shell holder and therefore in the shell, regions with 

impression serving for pressure molding the final container differentiated temperature settings. Here again, this results in 

must- have a perfectly polished surface finish, to which, the possibility of reducing the manufacturing cost of the 

furthermore, the hot thermoplastic must not adhere: it is 35 shell holders, which accompanies mek standardized produc- 

therefore necessary for the impression to be made of a tion in larger number. 

suitable metallic material (for example stainless steel) Preferably, the mutually contacting mating feces of the 

which, moreover, may differ depending on the thermoplastic shell and of the shell holder are approximately semicylin- 

employed. Given the monobloc structure of the half-moid, it drical surfaces of revolution with an axis approximately 

is therefore the totality of each half-mold which must be 40 parallel to the axis of the impression of the container to be 

madc of this suitable metallic material, this being a special manufactured; it is thus easier to produce mutualiy- 

and therefore expensive material, while the rear part of the contacting mating faces which ensure heat transfer as close 

half-molds merely fulfills a mechanical strength function, as possible to that of a monobloc structure, something which 

giving the mold rigidity and non-deformabflity, for which may furthermore be obtained by providing for the shell and 

rear part a more ordinary, and therefore less expensive, 45 the shell holder to be in total thermal-conduction contact, 

material could be perfectly suitable. However, it should be noted here that the arrangement 

The object of the invention is therefore essentially to according to the invention also provides the possibility of 

remedy, as far as is possible, the drawbacks of the currently ensuring, when this proves to be desirable, that the shell and 

known manufacturing devices and to provide an improved the shell holder are in partial thermal-conduction contact by 

device which allows quick and simple changing of the so leaving regions of limited thermal conduction, which also 

molding impressions in order to make it easier to adapt the constitutes another means of creating, in the wall of the 

device to the manufacture of various containers, and the impression, regions with differentiated temperature settings, 

improved structure of which device is, at the end of the day, It is desirable , in order to allow quick, and therefore easy, 

less expensive than that of the current devices while still assembly of the shell on the shell holder, while still having 

maintaining the same strength and non-deformability prop- 55 precise relative positioning of the shells one with respect to 

crt * cs - the other, for the mutually-contacting mating faces, with 

To these ends, a device for manufacturing thermoplastic thermal conduction, of the shell and of the shell holder to be 

containers, as mentioned in the preamble, is essentially provided wall axial mutual-positioning means; preferably, 

characterized, being designed in accordance with the the said axial mmual-pcsfcioriing means comprise a system 

invention, in that each half-mold comprises a shell holder 60 of one or more mating ribs and grooves extending 

supported by the respective mold carrier and a shell which circumferentialiy, which arrangement, in combination with 

is provided with a half-impression of the container to be the aforementioned scmicylmdncal configuration of the said 

obtained and which can be removably fastened to its shell mating faces of the Shell and of the shell holder, allows very 

holder by quick-fixing means, the shell and the shell holder simple assembly, with very precise positioning of the shell, 

being of complementary shapes in order to be in at least 65 using simplified fixing means. 

partial mutual contact, with thermal conduction, while the Thus, advantageously, the means for quickly fixing the 

p^pes and connections for the circulation of cooling and/or shell to the shell holder are provided on their respective 
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parting faces. la the case of scmicylindrical mating faces. As may be seen in FIG. 3, each shell holder is provided 
the said fixing means arc located on the respective edges of with internal pipes U and with fittings 12 which are nec- 
the shell and of the half-shell, these being parallel to the axis essary for the circulation of at least one fluid for cooling or 
of the impression; it is then desirable for the quick-fixing heating the wall of the impression. Any number of these 
means to comprise, on one side, at least one stop for 5 pipes and fittings may be provided and they may, for 
positioning the parting face of the shell with respect to the example, be independent of each other so as subsequently to 
parting face of the shell holder and, on the other side, allow them complete freedom, by externally connecting 
quick-screwing means on the parting face of the shell holder mem appropriately, to constitute circuits of various and/or 
with a clamping surface projecting from the parting face of independent configurations depending on the type of con- 
tfae shell, by virtue of which the shell is put into place on and takers to be produced and the type of material employed, 
locked onto the shell holder by curvilinear sliding of the Thus, it is possible to standardize to some extent the 
shell, guided by the rib(s)/groove(s) system, in the cradle manufacture of the shell holders 9 and to reduce the manu- 
formed by the shell holder. In particular, if the mold carriers facturing cost thereof. 

are roUtionally pivoted with respect to each other, in order Because of the feet that the impression 8 is physically 

to form a **jackknife* , -type mold, provision is made, in order separated from the shell holder 9, it is possible to make the 
to simplify connection and disconnection, for the above- 15 latter from a less special material, for example an ordinary 
mentioned stop to be located on the pivot side of the mold aluminum alloy, even when the shell is made of steel, 
carriers and the quick-screwing means to be located on the thereby making it possible, here too, to reduce its cost; in 
opposite side. addition, the shell holder 9 thus produced is lighter than a 

In order to be more specific, it may be pointed out that, steel shell holder, which desirably decreases its inertia and 
in a typical molding device designed in accordance with the 20 has a favorable effect on the dynamic operation of the mold, 
invention, the time to replace a pair of shells is about 8 Each shell 7 has a half-impression 8 of the final 

minutes while the time to replace a pair of half-shells in a container, hollowed out in its parting face 13. The external 
prior device is about 20 minutes, using appropriate handling face 14 of each shell 7 has the general shape of a semicyl- 
equipment inder of revolution, the axis of which is approximately 

The invention will be more clearly understood on reading 25 parallel to the axis of the impression 8 of the container; in 

the detailed description which follows of a preferred practice, the impression is coaxial with the semicylinder. 

embodiment given solely by way of illustrative example. In The shell 7 rests in a cradle 15 of complementary shape cut 

this description, reference is made to the appended drawings out in the shell holder 9. Tne shapes of the shell and shell 

in which: holder arc perfectly matched and they are thus in as close a 

FIG. 1 is a diagrammatic view from above of part of a 30 contact as possible. Provision may thus be made for the 

molding device designed in accordance with the invention; mating feces 14 and 15 of the shell 7 and of the shell holder 

FIG. 2 is a front view of a two-piece half-moid of the 9 to be in complete thermal-conduction contact so that heat 

device in FIG. 1; and transfer from one to the other is as good as possible and 

FIG. 3 is a view from below of a half-mold in FIG. 2. approaches as far as possible that of a monobloc half-mold. 

FIG. 4 is a view from left, partially cutaway, of the device 35 However, it is also conceivable for the said mating faces 

of FIG. 1. 14 and 15 to be only partially in thermal-conduction contact, 

Referring first of all to FIG. 1, this shows part of a device with provision of regions of limited thermal conduction; it is 

for manufacturing containers, in particular bottles, made of thus possible to produce differentiated temperature settings 

a thermoplastic such as polyethylene terephthalate PET, in the wall of the impression. In order for the impression 8 

polyethylene apththalate PEN or another material, as well as 40 to have the required polished finish and for the hot thermo- 

alloys or blends thereof, by blow molding or stretch-blow plastic not to adhere to its surface, the shells are made from 

molding a preheated preform. a suitable material, for example stainless steeL In order for 

This device includes at least one mold 1 consisting of two the shapes of the mating parts of the shell holder 9 and the 

half-molds 2 respectively supported by two mold carriers 3 shell 7 to remain perfectly matched, it is necessary to choose 

which can move one with respect to the other. In the example 45 materials exhibiting thermal expansion coefficients which 

shown, the two mold carriers 3 are made in the form of two are substantially identical 

errveloping stmcnures pivolally mounted on a common rota- In the example shown in FIG. 2, the container to be 

tion axis 4 in such a way that the two half-molds can move produced has a bottom of complex shape (pctaloid bottom) 

apart by pivoting (a socalkd "jackknife" structure). The and the requirements for demolding the container after it has 

mold carriers may be driven, in order to open and close the 50 been formed result in the provision of a separate mold 

mold, in a conventional manner using a system of traction bottom 25, distinct from the half-molds 2, which includes 

arms pivoted at 5 to the respective mold carriers a certain the impression of the bottom of the container. It will be noted 

distance from the axis 4 of the latter. here that FIG. 3 is a view from below of the half-moid in 

Locking means, denoted in their entirety by 6, lock the FIG. 2, the mold bottom 25 not being shown, 
two half-molds in the closed, molding position. 55 The axial mutual positioning of the shell holder 9 and of 

In accordance with the invention, each half-mold is made the shell 7 is achieved by a rib(s)/groovc(s) set of mating 

in the form of two subassemblies, namely a shell 7 provided elements which fit together, one in the other. As shown in 

with a half-impression 8 of the container to be manufecturcd FIG. 2, the shell 7 is provided with two grooves 17, 

and a shell holder 9 which supports the shell 7 and which is hollowed out circumfercntialiy in its external face 14 axially 

itself fastened to the corresponding mold carrier 2. 60 separated from each other; likewise, the cradle-shaped face 

Each shell holder 9 may be considered as corresponding 15 of the shell holder 9 has two ribs 16 which fit together 

externally, in shape and size, to the mold carrier of the without any clearance in the two respective grooves 17. 

previous structures and it may therefore be fastened to the Oaec the shell 7 has been placed in the shell holder 9, it can 

respective mold carrier 3 in the same manner, for example no longer move axially with respect to the latter but can only 

by a nut-and-bolt connection 10, it being possible for the «5 slide rotationaUy about its axis on the cradle 15. 
number and disposition of the holes and internal threads to In order folly to lock the shell onto the shell holder, 

be identical to those of the previous arrangements. quick-fixing means arc provided in the parting face 13 of the 



